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Introduction
Many researchers suggest that macroeconomic fundamentals determine the cost of government borrowing. Consequently, the public debt is a major area of observation, especially in the new EU members. Governments may accumulate public debt to support public needs, for example by public spending on education and healthcare.
The Republic of Croatia, an economy with high public debt and budget deficits, is suffering consequences of irresponsible fiscal and budgetary policies that country has been conducting for decades. The main problem is that governments with above-average deficits and debt will find that they have less financial flexibility. With the increase in public debt financing by issuing bonds on the one side, and increasing the investor's interest in investing in the other, the question is how certain macroeconomic variables affect their value. The aim of this paper is to provide a better understanding of major determinants that have an impact on the yield of government bonds as a significant instrument in resolving fiscal issues in the Republic of Croatia. Previous studies have shown that not only macroeconomic fundamentals have an impact on determining government bond yields, but also external factors should be taken into consideration. In the last decade, two main factors geared the empirical research towards the examination of the determinants of government bond yields. The first was the inception of the European Monetary Union (EMU) and the second the global financial crisis of 2008 (Chionis, Pragidis, Schizas, 2014) .
The empirical part of the paper consists of standard multiple linear regression models with T periods and m potential breaks using government bonds yield as the dependent variable and 19 independent variables. These variables include data for main macroeconomic, financial, fiscal and political indicators. This paper investigates the variations in the given results during four different periods: before the crisis, during the financial crisis, after the recession, and the recovery period.
Contributions of our paper are twofold. First, our analysis aims to explore various macroeconomic, financial, fiscal and political indicators that could be significant in determining government bond yield. According to the studied literature, many papers are examining the relationship between government bond yields and various determinants in a case of a single economy. However, to our best knowledge, there are no papers that take into account 19 various macroeconomic, financial, fiscal and political indicators together in explaining the reasons for the relatively high price of a country´s debt in the Republic of Croatia. Second, the influence of these variables was explored in four periods according to the "structural" break in the data which enabled us to see which variable outweighed given the economic situation in the country. Multiple or structural breaks can be present in the trend function of different economic time series and may overlap with detectable fiscal, economic, political and climatic shocks. This paper is organized as follows. The development of Croatian bond market and the analysis of the current condition on the bond market is given in Chapter 2. Empirical methodology and data are described in Chapter 3. The results of the econometric analysis are reported in Chapter 4, and the conclusion is provided in Chapter 5.
Background and literature review
Croatian government bonds are medium to long-term bonds issued by the public sector. The central government, counties, and municipalities use government bonds to finance long-term governmental infrastructure projects like road and railway construction, education and healthcare, but also for the financing budget deficit and refinancing the existing government debt. They are a financial instrument with the highest rating and security issued by the Croatian government based on the recommendation of the Ministry of Finance based on the annual release plan. Once being issued, they are included in the first quotation of the Zagreb Stock Exchange. There are numerous benefits of the development of an efficient and transparent government bond market both in developed and emerging financial markets (Prohaska, Olgić Draženović, 2010) : it is a source for financing deficits at lower costs, strengthening the transmission and implementation of central bank's monetary policy, reducing exposure to interest rate, currency and other financial risks, increasing of financial stability, and improving the financial intermediation. Yields on government bonds represent benchmarks in determining prices of publishing corporate bonds, but also other financial instruments on the market.
The development of the Croatian bond market
The Croatian bond market was created in 2000 when the Croatian Health Insurance Institute (HZZO) issued bonds for EUR 222 million for its consolidation. A few months afterward, the State Agency for Deposit Insurance and Bank Rehabilitation (DAB) for repairing the banking system issued bonds with maturities of 2003 and 2005 in the amount of 105 and 225 million euros. At that point, Croatian secondary market was illiquid since it did not exist. The reasons for this were numerous: peace in the country was recently established, the low credit rating of the country, the lack of tradition and expertise for capital market operations. However, the most significant cause was the absence of notable institutional investors that would contribute to the development of the secondary market. The secondary market of individual issues at that point was supported by banks that arranged the issue. They did so until the Croatian Banking Association (HUB) created the so-called "Zibor group" market maker with the purpose of simplifying portfolio valuation (HANFA, 2010) .
The real progress of the Croatian bond market is related with the pension reform initiated at the end of 2001. This reform introduced the system of capitalized savings along with the existing system of intergenerational solidarity. The reform of the pension system, apart from the primary goal of solving the retirement issue as a social component, had a significant impact on the development of the Croatian capital market, especially the bond market (HANFA, 2010) . Since then, pension funds have been considered as a vital factor of the demand side. The existing legal framework regulating financial markets has been improved by the adoption of the Securities Market Act (ZTVP NN 84/02) in 2002. In 2005, the difference between Euro and Kuna interest yields decreased, and the country, to reduce foreign debt, was indebted at the domestic market to finance the budget deficit. This borrowing in 2005, resulted in the emergence of Kuna releases, and pension and investment funds were increasingly involved.
During 2006 corporations turned to the capital market by issuing bonds what lead to the phase of significant Kuna denominated corporate releases. Investment funds became essential investors and contributed to increased liquidity (HANFA, 2010) . Due to such sequence of events, this period is called the golden age of the Croatian bond market. In 2007 the financial crisis begun to spread, including the Croatian capital market. Emerging markets such as Croatian have been more affected by the crisis due to investors' mistrust and problematic liquidity. In 2008, a new Law on Capital Market was adopted (ZTK NN 146/08), which harmonized domestic legislation with EU regulations. Stabilization of the situation in the global financial markets provided prerequisites for the revival of the domestic bond market, and in the second half of 2009, there was a gradual recovery of trust at emerging markets (HANFA, 2010) . In the third quarter of 2009, the demand for government bonds was re-established, which is mainly the merit of mandatory pension funds (HANFA, 2010) . In the subsequent period from 2010, the Croatian government continued with the issuing of the bonds on the foreign and domestic market. Although this market is considerably more stable than in 2002, it is still poorly developed compared to other EU member states, and the volume of trading has not returned to the pre-crisis level.
The analysis of the issuance of Croatian Government Bonds
As already mentioned, government bonds are issued when the Ministry of Finance hands out a proposal on issuing the bonds to the Government, after which it makes a decision. In the Republic of Croatia, the current practice of issuing bonds has been through domestic business banks that appear as agents or issuers, and the bank whose offer is the best is chosen. The schedule of future issues is mainly related to the maturity of issued bonds, which are mostly repayable by the issue of new ones, but also depends on the market demand.
Bonds before the adoption of the pension reform until 2002 were not traded substantially, and most of the trading took place through direct trading and beyond an organized market. The reason for this is the high costs of brokerage and commissions on the stock exchange. (Dragič, Lamza, 2004) . Bonds issued by Croatian government on domestic and foreign markets are listed in Table  1 . The first issued bonds were in 1996 in USD with the maturity of 10 and 14 years. This situation on the capital market was a consequence of the global financial crisis that affected the Croatian capital market. It is evident that the state has departed from the precrisis targets set out in the Annual Report and the Public Debt Management Strategy, that is, from the targeted expansion of the investor base and the development of the domestic debt securities market by issuing HRK bonds of different maturity and creating a yield curve. During this period, the government primarily use treasury bills and syndicated loans for financing. From 2009, the Republic of Croatia had 12 issues on the foreign market and 14 on the domestic market. It is evident that the government accumulates part of the required capital on the domestic market, thus contributing to the expansion of the domestic bond market, and an indicator of development is the growing activity of the same on the secondary market.
Related Research on the Determinants of Government Bond Yields
The empirical literature on determinants of government bond yields can be divided into two parts: time-series analyses of a single economy and panel data analyses. Single-country studies employ time series regression methods to analyze the impact of fundamentals on government borrowing costs. In addition to stock and flow fiscal variables (debt and deficit, respectively), the reduced form equations typically include additional controls, such as short-term interest rates (determined by monetary policy and therefore considered exogenous), inflation, money growth and other (Poghosyan, 2014) . Pirtea, Nicolescu, and Mota (2013) among the others, examined the dynamics of public debt in Romania in the period 2000 to 2011. The model discovered significant primary fiscal balance, the real GDP growth rate, the real interest rate and Leu-Dollar exchange rate, while the Leu-Euro exchange rate is not. Akram and Das (2014) discovered the relationship between Japanese government bonds' (JGBs') nominal and short-term interest rates and other elements, such as low inflation and persistent deflationary pressures and tepid growth. Chionia s, Pragidis & Schizas (2014) studied the influence of macroeconomic fundamentals and the underlying 10 years Greek government bonds. Their findings show that deficit, inflation, and unemployment play a more important role as determinants of the 10-year Greek bond yield. Hsing (2015) studied major components of demand and supply to examine the government bond yield in Spain using the EGARCH model, in the period from Q1 1999 to Q2 2014. Efthymiou (2016) analyses the macroeconomic determinants that affect Cyprus Sovereign Bonds Yields short-term changes over the Q1 2001 to the Q3 2015 by using an Autoregressive Model of one latent factor with Cochrane-Orcutt procedure. explored the long-term determinants of Indian government bonds' (IGB) nominal yields.
Apart from papers analyzing one country, there are also those that consider more countries by investigating the impact of individual variables on government bond yields. Inoguchi's (2007) primary aim was to find answers on two questions: whether government bond yields in Hong Kong, Singapore, and Thailand correlate with US government bond yields, and whether bonds in these Asian countries are influenced by ADB bond issues. In his paper, he used the EGARCH model. Claessens, Klingebiel & Schmukler (2007) Ichiue & Shimizu (2012) explored the factors that influence the long-term bond yields through a panel data analysis of forward rates in Japan and US. Malešević Perović (2015) investigated the influence of government debt and primary balance on long-term government bond yields in the Central and Eastern European (CEE) countries in the period from 2000 -2013 . Gyódi (2017 in his analyses, which are also related to CEE countries, predict the pricing of sovereign risk and contagion during the crises.
Abad & Chulia (2016) studied the movement of European government bond market contagion during the two periods: the financial crisis and throughout the European sovereign debt crisis. Further, they investigate the fundamental factors of the dynamics of contagion using an ordered logistic regression. The model reveals that interest rates, stock market returns, and market volatility support explain contagion in European government bond markets but, their applicability ranges from crisis to crisis. Zaremba and Czapkiewicz (2017) in their study offer a four-factor pricing model for international government bonds which is based on four large return drivers in the fixedincome universe: volatility risk, credit risk, value effect, and momentum. The model explained the fluctuation of government bond returns and covered a range of crosssectional return patterns in government bond markets. A sample of research included 25 developed and emerging markets for period 1992 -2016.
Methodology

Empirical Methodology
The economy of every country is under the influence of different anomalous shocks that may have a significant impact on its' economic situation. The shocks can be caused by the political situation, changes in institutional arrangements, regime shifts, international disasters, changes in climate, economic crises, and variations in oil prices. Such unanticipated changes can cause structural breaks in the economic time series data, and they should be considered in econometric modeling and forecasting. Trends in economic data alter with phases of an economic, fiscal, social or political cycle, so it is crucial to identify structural breaks or changes since they enable multilevel analysis.
We might observe a "structural" break in the data (e.g., in Croatian economy there is pronounced growth slowdown after 2008, during the recession). In these cases there are sudden jumps or breaks in the data, it is continuous but contains an inflection point. Therefore, there are two distinct regression lines evident in the same data. The piecewise linear model consists of two separate straight line segments, which means that if we ran regressions for each of the distinct patterns in the data, we would get different results in the regressions.
The standard linear regression model estimates that the parameters of the model do not vary across observations. Despite this assumption, structural change, the changing of parameters at dates in the sample period, plays an empirically relevant role in applied time series analysis. We examine a standard multiple linear regression model with T periods and m potential breaks (producing m + 1 regimes). For the observations Tj, Tj + 1, …, Tj+1 -1 in regime j we have the regression model
for the regimes j = 0, …, m. Note that the regressors are divided into two groups. The X variables are those whose parameters do not vary across regimes, while the Z variables have coefficients that are regime-specific. While it is slightly more conductive to define break dates to be the last date of a regime, we follow EViews's convention in defining the break date to be the first date of the subsequent regime. We tie down the endpoints by setting T0 = 1 and Tm+1 = T + 1.
Once the number and identity of the breakpoints are determined, the model may be estimated using standard regression techniques. We may rewrite the equation specification as a standard regression equation with fixed parameter vectors β and ̅ = ( 0 ′ , 1 ′ , … , ′ ) where ̅ t' is an expanded set of regressors interacted with the set of dummy variables corresponding to each of the m + 1 regime segments.
Data description
In the paper, the sample comprises quarterly data on government bond yields and their potential determinants for the Croatian economy for the period 2001-2017. The model altogether observes 19 variables of which one is dependent -government bond yield, and the remaining are independent divided into several sets of variables as follow. The macroeconomic variables used in the model are the following: gross domestic product (GDP), harmonized index of consumer prices (HICP), unemployment and foreign direct investments (FDI). As far as the financial variables are concerned, the model includes the movement of the stock index of CROBEX, exchange rate HRK/EUR taken as the middle rate of Croatian National Bank, monetary aggregate M1 and the reference interest rate EURIBOR. Except these, the model comprises a credit rating of the Republic of Croatia given by the three major companies S&P, Moody's and Fitch. A variable is considered as dummy depending there was a change or not. A group of fiscal variables in this paper is primarily oriented to the public debt of the Republic of Croatia, which represents the sum of domestic and external debt. The following related variables are used: the ratio of domestic debt in the total debt of the general government, the ratio of domestic debt in GDP, the ratio of external debt in GDP and the ratio of total government debt in GDP. Also, the model combines the ratio of surplus in the GDP and the primary operating balance. The fourth set of variables is political. The model has observed election period, government change, new finance minister and political option which are represented as dummies. All variables used are explained in Table 2 . 
yields to maturity are taken from the Bloomberg's financial service and are calculated by daily data on the last bid (quoted) price. Gross domestic product (gdp)
The market value of all final goods and services produced in a period.
Croatian Bureau of statistics, EUROSTAT
Harmonised Index of Consumer Prices (hicp) It measures the change over time in the prices of consumer goods and services acquired, used or paid for by euro area households.
Croatian National Bank
Unemployment rate (unempl)
The share of the working-age population who do not have a permanent job but is actively looking it.
Croatian Bureau of statistics, EUROSTAT Foreign Direct Investments (fdi)
A part of the balance of payments, and include equity capital, reinvested earnings and debt relations between ownershiprelated residents and non-residents.
Croatian National Bank
Country rating (rating)
The government debt credit rating for the Republic of Croatia as reported by major credit rating agencies used by sovereign wealth funds, pension funds, and other investors to gauge the creditworthiness of the Republic of Croatia.
The Zagreb Stock Exchange equity index, price index consists of 25 shares, base value 1000.
Zagreb Stock Exchange
Exchange rate HRK/EURO (exch)
Middle rate considered at the end of the quarter. Croatian National Bank
EURIBOR (euribor)
The reference interest rate that is established on the European interbank market for the euro currency. 12 EURIBOR means lending in 12 months.
European Central Bank
Money (M1) (m1)
It comprises currency outside credit institutions, deposits with the CNB by other financial institutions as well as demand deposits with credit institutions.
Surplus (operating balance) / GDP (surplus)
The ratio of the difference between the total revenues and expenditures of the state in the GDP.
The Republic of Croatia -Ministry of finance
The ratio of domestic debt to the total public debt. 
Results and discussion
Before selecting independent variables, the descriptive statistics (Table A1 ) and the correlation matrix (Table A2) were studied to verify which variables would not violate the assumptions of linear regression. Based on the empirical values of the Jarque-Bera test, variables which do not satisfy the assumption of normality of distribution are excluded. This can be confirmed by the value of skewness and kurtosis also. Data were also tested using for heteroscedasticity and correlograms were inspected to detect potential autocorrelation problems. After omitting variables that do not fit with the necessary assumptions, correlation coefficients are observed to recognize determinants that can lead to multicollinearity in regression. Based on the correlation matrix, eight regression models have been estimated: 
= 0 + 1 * ℎ + 2 * + 3 * ℎ + 4 * 1 + 5 * + 6 * + 7 * ℎ + 8 * ℎ + 9 * The summary of the results of all eight estimated models with the corresponding statistical values is given in Table 3 . Note: p-values are given in the parentheses.
The increase in gross domestic product (GDP) as a fundamental indicator of economic growth has a positive impact on all aspects of the economy and consequently on the price of borrowing. GDP growth will lower the costs of government borrowing and in that case yields on government bonds should have a downward trend. There is a visible negative link between observed variables in the period before the crisis and during the crisis. In the other two structural periods, this variable was not significant. On the other hand, the harmonized index of consumer price (HICP) as an indicator of the annual inflation rate and unemployment should have a proportional trend with government bond yields, as higher inflation and higher unemployment rate lead to worse economic conditions, increased instability and hence rising borrowing prices. However, the analysis revealed that HICP was significant as a determinant of government bonds yield in the second (crisis) period and fourth (recovery) period, but with a negative sign. The increase of FDI suggests an increase in investor confidence which reflects the positive perception of the country as a stable country suitable for investments both from the aspect of the investor and from the aspect of the creditor or lender what will reduce the price of the debt. According to the results, FDI's are significant determinant through the entire analyzed period, but only in the period before the crisis, its' growth affected the decline in yields on government bonds. Country's rating which measures the credit value of a country, and should have a substantial influence on the country's borrowing costs, was significant only in the crisis period which means that just in the period of financial instability, lack of liquidity and general skepticism, the investors turned to rating agencies to determine price of a debt.
Exchange rate, i.e. the appreciation of HRK in this context should mean the situation of strengthening the production and the overall economy. Keeping this in mind, the HRK/EUR exchange rate should be positively correlated with yields on government bonds. The only period with this significant positive correlation when the reduction in exchange rates had the effect of reducing the yield on government bonds, was the last period, a period of recovery. The EURIBOR as a benchmark interest rate on the interbank market has a positive trend with all interest rates, as well as interest rates on government bonds. Accordingly, and as can be seen in Table 3 , the growth of EURIBOR increases the yield on government bonds in the Republic of Croatia. The growth of the monetary aggregate M1 in the basic means the situation of increased liquidity in the economy and the surplus of the funds. Consequently, it will reduce borrowing, so that the growth of the monetary aggregate will reduce yields on government bonds. There is a noticeable negative link between observed variables for the Republic of Croatia in the periods after 2012.
The share of surpluses in GDP means a situation where revenues are higher than expenditures, hence the need for borrowing is lower. Therefore the borrowing price will be low, i.e., yields on government bonds will decrease. This variable is significant only in the last period but shows a positive connection with bond yields. The share of domestic debt in GDP and external debt in GDP are significant variables in three analyzed periods unlike the share of domestic debt in total public debt, which was significant only before the crisis. The influences of the share of domestic and external debt in GDP are ambiguous and depend on the other external factors. Before crisis and in the first period of the crisis they show a negative correlation with bond yields and later they are positively correlated. The latter indicates that the increase in demand will increase the price of borrowing, so the yield on government bonds will also grow.
From selected political variables, the significant variables are elections in all periods except crisis and the change of the minister of finance (treasury) in the period from 2008Q3 to 2014Q4. Until 2015 elections had a negative influence on the price of debt as well as the treasury, which means that every change increased yields on a government bond. In the last period where there were two elections for the parliament, the correlation is positive indicating a decrease in the borrowing price.
Conclusion
Government securities, especially domestic, have an essential role in the development and functioning of the financial system due to the absorption of savings and the mechanism of financing the continued deficits. Among issued securities, the ones with the lowest risk of the issuer are government bonds. Their yields represent reference rates in determining the prices of corporate bonds and other financial instruments. Government bonds are not secured by any type of property but are based on the trust and credible investors' value these issues as low-risk.
Since 1996 the Republic of Croatia issued 57 bonds on domestic and foreign markets denominated in USD, ESP, EUR, JPY and HRK with interest rates ranging from 1,23% to 8,5%. The longest maturity is 15 years, and there are 21 bonds on the market. Currently, there are more bonds on the foreign markets than on the domestic, but in the last three years, the Republic of Croatia turned to domestic borrowing which was in some cases cheaper than foreign.
To determine which variables had an influence on the price of debt in the period from 2001Q3 to 2017Q4, the authors divided this period into four sub-periods according to the structural breaks. Sudden events can cause breaks in economic data and results can variate based on those breaks since economic data reflect different trends and pattern under different unforeseen events. Structural breaks were identified based on the data for government bond yield. In the analysis, as possible determinants of yield, authors included 19 variables grouped in four categories: macroeconomic, financial, fiscal and political. Based on the structural breaks and correlation matrix, eight regression models were estimated.
Based on the conducted analysis we can conclude that structural breaks in the government bond yields in the Republic of Croatia are mainly related with changes caused by the economic crisis, and accession to the EU in 2013 did not have significant influence. Regression analysis showed that on the changes in government bond yields in the period before the crisis the most considerable influence had the macroeconomic and fiscal variables. During the crisis country's rating was taken into consideration along with macroeconomic and fiscal variables. In the second period of the crisis, more significant are financial and political variables, and in the recovery period the most significant became macroeconomic variables, but the influence of the remaining variables in the model has to be taken into account. 
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